Transduction of functionally active TAT fusion proteins into cornea.
A technology has recently been developed that allows for the rapid transduction of full-length functionally active proteins into intact tissue through intravenous injection and into cultured cells. This technology involves the fusion of an 11 amino acid sequence of the HIV TAT protein to the protein of interest. In the current investigation, we determined whether functionally active TAT fusion proteins could be transduced into intact corneas by topical application. TAT-beta-galactosidase was purified from bacterial cells and applied in serial dilutions (12.5-250 nm) to cultured epithelial cells for 5 or 15 min. In addition, enucleated globes and excised corneas with or without a central 3-mm epithelial debridement were incubated with TAT-beta-galactosidase for 1 or 2 hr. Excised corneas were allowed to heal in organ culture. Transduction of active beta-galactosidase was detected by incubating the cells or corneas with X-gal. TAT-beta-galactosidase was transduced into nearly all cultured cells in a concentration-dependent manner. When TAT-beta-galactosidase was topically applied to intact corneas, only the most superficial layer of epithelium was highly transduced. When the superficial layer was removed with nitrocellulose, two to four layers of cells were transduced. In corneas with a central debridement, epithelial cells at the edge of the debridement were transduced as well as the stromal cells subjacent to the debridement. Active beta-galactosidase was maintained at least 1 day in organ culture. No X-gal reaction was seen in either cells or corneas not incubated with TAT-beta-galactosidase. Functionally active proteins can be efficiently transduced into corneal epithelial and stromal cells using TAT fusion protein technology. The intact epithelium provides a barrier to penetration of TAT proteins. This barrier can be overcome by disrupting the epithelium. TAT-mediated protein transduction may be extremely useful in studies of corneal wound healing and homeostasis.